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LA%H8:5" (Fluka 22 7]) . $5532 1 1 (Sigma Aldrich A7) ) FIR & 1 (Organics 22 7)) i M), &F
Sy FIRGUA -9 R AR A BET-N, R Ffhek () W, 510 13.5m’ - g7/ M115.8m’ - g™'. FIHM
W Bk W AR 58+ A L R T AL N 634.45 m” - g7,
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HCL/NaOH {847 &2 W 59 pH, 7 25C THEIEK Y 24h, L)L 4000r - min ™' B.0> 20min, LW
0. 22pum FHRRAFUER K, WIE Sb K.
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Fig. 1 Adsorption of antimonite on minerals Fig.2 Equilibrium isotherms for antimonite
as a function of contact time on the minerals

EEARHEEZRRT, TYESFHMEE - EERE, LNTYRLERER . BT M
RIREHE. ARBFIATHTANRE L VAR 11 By Y, IRTYRERAHET, ZRNSE
BEIER, REET(HSEE) ZANERBEERE, BAkASZEEK, Hit, FRARERE, Hit
REBUUSBRFSARE, {Lh15.8m” - g7'. WL HMAK 2: 1 WERERET Y, RAERHES
F, HEREZHWEKAR A, BKkEEK REEXRNERMNERE, HHERETRAN 634.45
m’ - g, $HEKF N E PR RAFENKELY, LEERERKEEE, K135’ - g7, BREA
BEMOEERELTYNER. SO ERKR L AR TR KT, XFERRAF



56 » &\ & ¥ 8%

Bt M R TR E THAFHT Y, RAESHRMALE"S. 4T NRaFEErEENRE,
WL ey yMam A 0BEE, M Lx Sh() WRMBHER FHEY, IRHTE
BIRFTRANEB M REFLER THEY, FESNRERESS TRMRIL.
2.3 Sb( ) &y pH-MR P 1 2%

B3 NAR pH &4T Sh(ID) R L. RE LMY RE RN X3 H5 P
Sb( IT) KRB BA B 2 pH (EIRZ M. X TG AT, FEE pH EMAR, Sb(ID) AT HE
)R BZRHTRS. Rk 78 pH 4—7 Z A Sb( ) 9Bt Z ¥, & pH 7—10 Z 8], pH {HHH
EXRHES AR, XTREHTERTEESH(I)KWERESY, REEMNAZHNZE
52V pH [HEH W, AL THALARRKEFSINEA S 2R pH EELKZ M. pH Y
Sb( Il ) &7 YRER MK AREMR B TRIERMG THERTE OH™ 25 Sb(I) 3255 Yy 3 1 Ay a 1R B
fi. &S, sh(I) MRMTHEBKT Lum, KINFPHZ A3 BELRAE pH 3—10 FEHEAE
W Sb( ) HRAMUIE, RETEALXMT YRHGEMER. FBF5E pH 3—10 AN, Sb(I) £
ZLL Sh(OH), P B S MM BFE, ¥ YRE R ERNEARIAZH M.
2.4 Sb(IN) KA

B 4 R[E pH &4 FIRHI7E 3 Be YRmE M Sb(I) WARRRE. 7 HRERMA Sb(ID) KA
WETE30% LT, RATYWREHRME Sb(II) BRFARHHER, X7 Sh(I) 57 PREH
SEUNBEEHE". MK pH K4 T sh(I) BRERD, THRHREN pH HWFAE, §URE
Sbh( ) WARRBIA M. 3HTYRE S WRRBREGAHEMES, HieLRE (M)
BRBERL, PR, FHTREH SO KBRER/D, #15%LIF.

DOTT= YV Y 50 =
l vo‘o v o Mkt
O §HkH"  (1=0.02mol - 1)
4 or ¢ 401 At
g ¥ Y v &7 vt
&; - : e %40 = 30 g . 990
3 3 o o
= 40 = 201
= 4 o : " o *9
7 ® i + " < .
201 okt#I  (1=0.02mol - 1) ¥ T3
S S YIS S A B b
2 < 4 5 6 7 8- s ) 2 4 6 8 10
pH pH
B3 pH{ExXH Sb( ) 7E5 ¥y e i W Bt B9 R ey 4 TYRERHN Sb MR
Fig.3 The effect of pH on the adsorption of Fig. 4 Desorption of antimonite from
antimonite on minerals the surface of minerals

2.5 BETRENRW '

B Sk pH =6 Bt B3R Sb( M) ZEF Y FERMAIE M. 7£ 0. 005mol + 17 3] 0. 1mol - 17' 7
BN, BFEEX S AT YERARMNERAEE, LREBETEERKNNS%, RETAHR
FETRENYREARSSHEWIEED, XIEHT Sb() 53 AT YUNESURREERE.

100 v
T 3 Z 3 % 3 5 2

80 1
$
§6<)+oo..... 3 >
‘% 40 -
_
= o ikt
,' e b

01 o e

. v E4

0.00 0.02 0.04 0.06 0.08 0.10 0.12

B 388 fmol - 17!

BS5 BTREX Sh(I)ET YRERMEIE A (pH =6)

Fig. 5 The effect of ionic strength on the adsorption of antimonite on minerals



13 JER%E: Sh(M)ZESMB L, muk L ASRT RER M : pH EME FIRERZH 57

3 it

(1) Sb(M)7E 3 g Py i AR B SR N BRI R AL, 12 SNLERAI Y 24h IR B X 2 P-4

(2) 3 /a5t Sh( ) MR IR e — 2R B AxE ShOI) R BB B3 B 75 T i 170
BHeka, $HkF Xt Sb(IN) AW R BEAS T T Rl .

(3) pH %+ Sb( M) 7 3 M YR E WM AR B &, M pH HAFAR, Sh(I) ETYREH
W L. B TR BEXT Sb(M) 72 3 R YR ER M R MA B .

(4) T YRERME) Sb( ) A BB, BT LA IR b7 H R B AL AT B U R 48 2
HEFBH— S IR T EXAFS 4 H W57 FE0% b= 6 B B 4.

$ % X W

[1] Filella M, Belzile N, Chen Y W, Antimony in the Environment: a Review Focused on Natural Waters II. Relevant Solution Chemistry
(I]. Earth-Science Reviews, 2002, 59 (1-4) : 265—285

[ 2] Watkins R, Weiss D, Dubbin W et al. , Investigations into the Kinetics and Thermodynamics of Sb (IlI) Adsorption on Geethite (a-
FeOOH) ()] . Colloid and Interface Science, 2006, 303 (2) : 639—646

[ 3] Scheinost A C, Rossberg A, Vantelon D et al. , Quantitative Antimony Speciation in Shooting-Range Soils by EXAFS Spectroscopy [J] .
Geochimica et Cosmochimica Acta, 2006, 70 (13) @ 3299—3312

[4] Buschmann J, Sigg L, Antimony ( I ) Binding to Humic Substances: Influence of pH and Type of Humic Acid [J] .
Environ. Sci. Technol. , 2004, 38 (17) : 4535—4541

[5] &RR¥F, &%, RUBES, REENL EORKEZEAROYE® (1] . FERRE, 2002, 23 (5) ¢ 109—112

[6] CoveloEF, Vega F A, Andrade M L, Competitive Sorption and Desorption of Heavy Metal by Individual Soil Components [J~ . Journal
of Hazardous Materials, 2007, 140 (1-2) : 308—315

(7] X, #®%{, As () AR L8P 0B SEANMERE (1] . LH#H, 2005, 42 (4) : 609—613

[8] Hayes K F, Papelis C, Leckie J] O et al. , Modeling Ionic Strength Effects on Anion Adsorption at Hydrous Oxide-Solution Interface
[J] . J. Colloid Interface Sci. , 1988, 125 (2) : 717—726

ADSORPTION OF ANTIMONY (1) ON
MONTMORILLONITE, KAOLINITE AND GOETHITE: EFFECT
OF PH AND IONIC STRENGTH

XI Jian-hong '’ HE Meng-chang ' LIN Chun-ye ' ZHANG Ping ' HU Li-juan '
(1 State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing, 100875, China;
2 Department of Chemistry, Shanxi Datong University, Datong, 037009, China)

ABSTRACT

The adsorption and desorption of Sb( Il ) on montmorillonite, kaolinite and goethite were investigated at
different pH and ionic strength. Results indicated that Sb( I ) adsorption decreased with the increase of pH.
On the other hand, the effect of ionic strength on Sb( Il ) adsorption was slight. The desorption of Sb( I ) was
low. The adsorption capacity of three minerals for Sb( Il ) had significantly differences. The montmorillonite
had much greater Sb( I ) adsorption capacity than the other two minerals. The goethite had slight greater
adsorption capacity than kaolinite.

Keywords: Sb( ), adsorption, kaolinite, montmorillonite, goethite, pH, ionic strength.



